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"aia B.Y.; DUKHTI, 5. Se: LISICHENKO, V.Ae (Moscow) 
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--DERYAGIN, B.V.; SHUKAKIDZE, NLD. 


Floatability of antimonite as a function of the zeta potential 
value. Dokl.AN SSSR 134 no.2:376-379 S '60. (MIRA 13:9) 


1. Institut fizicheskoy khimii Akademii nauk SSSR. 2. Chlen- 
korrespondent AN SSSR (for Deryagin). 


(Stibnite) (Fiotation) 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022 


81409 


8/020/60/135/006/025/031 
B004/B056 
1.72410 
AUTHORS ; —Deryagi sa Corresponding Member AS USSR, Bakanov, S. P., 
and Kurgin, Yu. S. 


TITLE; The Influence of Monomolecular Layers Upon the évaporation of 
Drops 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 6 
pp. 1417 - 1420 


v 


\ 
TEXT: The authors develop a theory of the influence of monomolecular 

layers upon the evaporation of drops, which takes two effects into 

account: 1) the quasi-steady evaporation of a drop covered by an insoluble 

film of a different substance, and 2) the nonsteady evaporation of a drop 
covered by such a film. For 1) the following is taken into account: a) the 
steady diffusion of liquid molecules through the film, b) the steady 

diffusion of liquid molecules from the film into the air. The following 
relations are written for these processes; C, = Afr + Bij acrdca + 6; 


C. = a,/r + Boi r>a +6 +A, Cc, denotes the number of liquid molecules 
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3 XN 


per cm” of film, C, the concentration of vapor in the air, a the radius of 


the drop, 6 the thickness of the film, A the thickness of the layer of air 
immediately adjoining the film. Ays Ags By» By are coefficients. On the 


basis of the boundary conditions for diffusion on the boundaries r =a + & 
and r=a+ 654A the following relation is derived for a film (Ga): 


2 - 2 
s a An - A ; 
aM/dt = 4na°(C. c,, /[¢,8/c,p, + 1/(a¥/4) + a°/(a +A)D, | (10). am/at is 
the change in mass of the drop per unit time, Ce is the saturation concen- 
tration of vapor at the temperature of the drop, C_ is the concentration 
of the liquid in the drop, CS is the concentration of vapor at an 


infinite distance from the drop, a is the permeability coefficient of the 
filn, D, is the diffusion coefficient of the liquid in the filn, Dy is 


the diffusion coefficient of vapor in air, and v is the average velocity 
of the vapor molecules. For the case c,8/C D, + Vf (a¥/4) < 1/(a, ov/ 4), 
2 


where a 07 0.034 is the condensation coefficient of water, there results 


2 
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an acceleration of evaporation by the presence of the monomolecular layer 
This case was experimentally observed. For nonsteady evaporation, the 


authors proceed from the equation -dM/dt = ngx(a +2)°(-d,ac/arl_ 4), and 
derive a very voluminous equation. For the initial evaporation rate, 
Jao = J,[ + (#/4)a°/D,(a +A)! is given. J, corresponds to the quasi- 


steady state of equation (10). Gn the basis of the experimental values of \ 
Jy and Jeno! the parameters a and 5/cD, may be calculated for each film. \ 


There are 7 references: 4 Soviet and 3 Us. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences USSR) 


SUBMITTED: July 14, 1960 
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DERYAGIN, Boris Viledimirovich; aaa I,B., red.; SAYCHENKO, Ye.Y., 
peeemmementie s:1.4:1:00 |. cuiiant 


(Aerosola; smokes and fogs] Aerozoli; dymy i tunany. Moskva, 
Isd~vo "Znenie,” 1961. 30 p. (Vsesoiuznoe obshchestvo po 
rasprostraneniiu politicheskikh 1 nauchnykh gnanii, Ser.9, 
Fisika i khimiia, no.3). (MIRA 14:3) 


1,Chlen-korrespondent AN SSSR (for Ieryagin). 
(Aerosols) 
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To be submitted for the (iordon Reaserch Conference, Chemistry at Interfaces, Meriden, N.H. 
@h-27 July 1961. 


Head of the Laboratory of Surface Forces, Institute of Physical Chemistry, Academy of 
Sciences USSR. 
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Konferentsiya po poverkhnostnym silam, Moscow, 1960. 


Issledovaniya V oblasti poverkhnostnylch sil; sbornik dokladov na 

konferentsii po poverkhnostnym silam, aprel' 1960 g. (Studies 

in the Field of Surface Forces; Collection of Reports of the 
Conference on Surface Forces, Hela in April 1960) Moscow, Izd- 
vo AN SSSR, 1961. 231 D- Errata printed on the inside of back 
cover. 2500 copies printed. 


Sponsoring Agency: Institut fizicheskoy khimii Akademii nauk SSSR. 
Resp. Ed.: 8B. V. Deryagin, Corresponding Member, Academy of Sciences 
USSR; Editorial Board: N. N. Zakhavayeva, N, A. Krotova, M. M. 
Kusakov, S. V. Nerpin, P, S. Prokhorov, M. V. Talayev and G. I. 


Fuks; Ed. of Publishing House: A. L, Bankvitser; Tech. Ed.: 
Yu. V. Rylina. 


PURPOSE:. This pook is intended for physical chemists. 


Card 1/8 


APPROVE : 
D FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 


CIA-RDP86-00513R00031022 


Studies in the Field of Surface Forces (Cont. ) S0V/5590 


COVERAGE: This 1s a collection of 25 articles in physical chemistry 
on problems of surface phenomena investigated at or in associa- 
tion with the Laboratory of Surface Phenomena of the Institute 
of Physical Chemistry of the Academy of Sciences USSR, The first 
article provides a detailed chronological account of the Labora- 
tory's work from the day of its establishment in 1935 to .the 
present time. The remaining articles discuss general surface 
force problems, polymer adhesion, surface forces in thin liquid 
layers, surface phenomena in dispersed systems, and surface forces 
in aerosols. Names of scientists who have been or are now associ~ 
ated with the Laboratory of Surface Phenomena are listed with 
references to their past and present associations. Each article 
4s accompanied by references. 

\ 


TABLE OF CONTENTS: 


4 


Zakhavayeva, N. N. Twenty-Five Years of the Laboratory of 
Surface Phenomena of the JFKhAN SSSR (Institute of Physical | 
Chemistry of the Academy of Sciences USSR) 3 
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I, GENERAL PROBLEMS OF SURFACE FORCES 
Deryagin, B. V. Surface Forces and Their Effect on the 


Properties of Heterogenous Systems ll 
Kusakov, M. M., and L. I, Mekenitskaya. Investigation 
of the State of Bound Water in 011 Traps 17 


Shcherbakov, L. M. General Theory of Capillary Effects 
of the Second Order 28 


Dukhin, S. S. Surface Forces of a Diffusive Nature Close 
to Liquid Interfaces 38 
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Voyutskiy, S. S., V. L. Vikula, V. Ye. Gul', and Ho 

Yin-tsui. Effect of Molecular Weight, Polydispersion, 

and Polarity of High Polymers on Their Adhesion to High 

Molecular Substrata 55 
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JII, SURFACE FORCES IN THIN LAYERS OF LIQUIDS 


Akhmatov, A. S. Fundamental Law of Boundary Friction and 
Its Physical Basis 93 


Fuks, G. I. Properties of Organic Acid Solutions in Hydro- 
carbon Liquids at the Surface of Solids 99 


Tolstoy, D. M. Some Considerations on the Regularities of 
Friction of the First Order 113 
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New Experimental Data on External Friction 126 
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the Coneentration of an E£leetrolite on the Magnitude of the 
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Adhesion Process in Platinum Threads 


IV, SURFACE PHENOMENA IN DISPERSION SYSTEMS 


Volarovich, M. P., and N. V. Churayev. Investigation of 
Processes of Moisture Movement in Peat By the Radioactive- 
Isotope Method 


Nervin, S. V., and B, V. Deryagin. Surface Phenomena in 
Soil Mechanics SS ge 


Glazman, Yu. M. Theory of the Coagulation of Lyophobic 
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Deryagin, B. V., N. N. Zakhavayeva, and A. M. Lopatina. 
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Deryagin, B. V., N. N. Zakhavayeva, M. V. Talayev, B, N. 
Pecranovioh, and Ye, V. Makarova. Metallic Device for 
Determining the Specific Surface of Powdered and Porous 
Bodies 190 


V. SURFACE FORCES IN AEROSOLS 


Deryagin, B, V., S. P. Bakanov, S. S. Dukhin, and GQ. A. 

ova, Diffusiophoresis of Aerosol Particles 197 
Bakanov, S. P., and B. V..Deryagin. Behavior of a Small 
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PHASE I BOOK EX. -LOITATION Sov /5221 
Deryagin, Boris Viadimirovich, Corresponding Member, Academy of Sciences USSR 


Aerozoli; dymy i tumany (Aerosols; Smoke and Fog) Moscow, Izd-vo "Znantye," 
1961. 27,000 copies printed. (Series: Veesoyuznoye obshchestvo po 
rasprostraneniyu politicheskikh 1 nauchnykh znaniy. Seriya IX, 1961: 
Fizika i khimiya, no. 3) 


Ed.: I.B. Faynboym; Tech. Ed.: Ye.V. Savchenko. 
PURPOSE: This booklet is intended for the general reader. 


COVERAGE: The author discusses the nature of aerosols and describes optical and 
other methods used in studying the particles which comprise them. He discusses 
the laws which govern the formation of aerosol systems, their aging, and sub- 
sequent disintegration. The use of aerosols in agriculture{ pest control), and 
in medicine are outlined. There are 12 references, all Soviet. 
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DERYAGIN, B.V.3 LEVI, S.M. 


In connection with G.M.Tavetkov's letter "Some problems in the 

emulsion coating of the film base," Zhur.nauch.i prikl. fot. i 

kin. 6 noe28160 Mr--Ap "él. (MIRA 1434) 
(Photographic emulsions) (Tavetkov, G.M.) 
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DER YAGIN, B.V.; SHCHERBAKOV, L.M. 
Effect of surface forces on phase equilit 
8 quilibria of polymolecul 
layers and on the adscrption contact angle, Kell, eae, 
no.1:40-52 Ja-F ‘61, (MIRA 17:2) 


1. Institut fizicheskoy khimii AN SSSR, Mosk 'ski 
mekhanicheskiy institut, Cape een eee 
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B020/B056 
AUTHORS: Deryagin, Be Vo, Dukhin, S. Se, and Korotkova, A- A. 
TITLE: piffusiophoresis in electrolyte solutions and its role in 


the mechanism of film formation from rubber latices by the | 
method of ion deposition 


PERIODICAL: Kolloidnyy ghurnal, Ve 239 NOs 1, 1961, 53-58 


TEXT; The equation for the aiffusiophoresis ina non-electrolyte solution 
(Ref. 1)y obtained by simple generalization, is transformed for the case 
of an electrolyte in the form 


ee [(z" | z* S-y/m ) cdegree pale i + it 37y/a] RT degreec (1)5 


where % is the viscosity, ¢ is the molecular concentration of the elec- 
trolyte, ¢ = ¢ z~ = o7/zt, mis the chemical potential; R is the uni-~ 
versal gas constant, T - absolute temperature, zt and 2” are the electro- 
valences of the ions: oe) oo 


5 = (1/¢7) Jy *nan, y ee? (\y7nan, 


te) ie) 


\—~ 


nava 1/6 


ST 
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and y the excess value of the concentration of cations and anions at the 
distance h from the sliding plane compared to the volume and e+ and o7 
the concentration of cations and anions, respectively, of the solution. 
The resulting rate of the diffusiophoresis of latex particles is 


v= Vp + ¥) = (RT/m) Dort [(2" $70") + (2° 5“/p-)] degreec (5), 
where Dorp = [p*p" (2* + 27) |/(2tvt +z D’) (D* and D” are the diffusion 


coefficients of the positive and negative ions). In order to determine 
the distribution of an electrolyte diffueing fromaflat fixator layer of 
thickness h into the semispace, the problem of non-steady diffusion of 
the electrolyte into the unbounded space from a 2h thick layer is dealt 
with, The functions c'(x,t) and c(x,t), (x is the distance from the 
symmetry plane which coincides with the central plane of the fixator 
layer; t is the time from the beginning of the process) are satisfied, 
besides by the equations, 2 2 > 

dc'/at = Di-, © c'/ax"), ac/dt = Ding ('c/ex’), 


where Dorr is the diffusion coefficient of the electrolyte in the fixator, 
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-! also by the intial and boundary conditions 
: - +)! £ \ 
- o'(x,t)l o5 * c90(xst) 45 = Cy ey ene o'(xt)| pont o(x,t) eh 
oD gp (Ae' /Ax) (x, t) gore Dore (Ge/sx) + (x,t) we (7). When using the 
solution of the analogous heat problem concerning the solidification of 


the liquid layer, the relation - , 
q J ? (Diyy!Dey yu? a aie eh 


(x, t) = by + (C1 — 6) 
$+ (Diy/Dey? Lo 2 (Dey)? 


—(1—x) 3 (— x)""erfe son beh Pini 
n-L 2 (Day)? 


4172 


a ae a ee 
is obtained, where X= [1 = (Dage/Dege) (of 1 +(Poee/Pece)_ / 
For the rate of diffusiophoresis, the equation — : 
uany : Se — 
og dx A Fs ae pil 
x jo=-=— — pee 
oD - dt 2Y Dat 
ey = etna) 

noua ale —(1-+%) Gye , AD eit (9) 


oe 
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P yt : 
’ ate oR (Diy)Den) *Dett z - -+ = = ) ( 0) 


os (i+ (De /Det) be 


ia and ¢". For the surface density (+) of the pre- 
Vv 
i en ne! Bede as dependent « on time, the rela ion 
civi 6 
T(t) = po(Xo(t)— 4) = pate (Dent) | 
(D.1,1)'* 23): 
2poRT. ze ete == | ' ( 
- z (a a (n)* [4+ (Deyy/Deps)"1 
i . Finally 
a here C, is the initial concentration of the latex z 
is obtained, W 4 
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Diffusiophoresis in electrolyte coe B020/305 
ri) = Pe (eo —¢1) OT (Dey! (i [1 pexp(—zet2eT2 
¢ ‘ : ” nye rte {1+ (Dey) Dt 

4 _ _In [1 + exp (zet/2k7)}/2 a , 
_ 5 toRMESREMIMIE) Geos) (A) 
i 
a SCAT (Cy — €1) (Dt — D~) (Di ,,t)* 

£ t r(t) = i (lg — €1) ( ) is cH ) pened ( 0] Z 25 ae) 
i 2n*yecg(2* + 2-) D*D [4 + Diyp/Dey)**) 

q 


eQgkT (Cy —- Cx) C (Di ,)f)" 


a EPO Ne ee EY oa (Sy 25 Hi6) ‘ 
M(t) 22! necg-D> (1 + (Depp/Deyj)*| (BY E 


__f0AT (Com ee Den 3 25 awe). 


/T)= : 
| {t) 2n/*nec,2+D* Ji + (Doyp/Dey)*) 
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wherever this is possible. A. N. Frumkin is mentioned. There are 
4 Soviet-bloc references. 


ASSOCIATION: Institut fizicheskoy khimii AN SSSR, Moskva (Institute of 
Physical Chemistry of the AS USSR, Moscow) 


SUBMITTED: July 12, 1960 
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Bi 24/204 
AUTHORS: Deryagin, B. V. and Toporov, Yu. P. 
TITLE: Methods of studying the frictional properties of polymers 


under conditions of strong one-sided compression 
PERIODICAL: Kolloidnyy zhurnal, v. 23, no. 1, 1961, 118-121 


TEXT; The authors suggest simple methods of studying the friction of 
substances in the case of streng unidirectional compression by means of a 
simple device, which is schematically shown in Fig. 1. It consists of 

two hand screw-presses upon the same base plate. The first, vertical press 
serves for producing normal stresses at the contact point of the samples, 
which was tested for friction. The second press with its axis perpendicular ‘i 
to the first serves for attaining a relative shift of the contacting / 
samples. The possible schemes of tasting by means of this device are given 

in Fig. 2. When using scheme A, the free sample (a plate of that material, 
whose friction with the polymer is tested) is pressed between two polymer 
plates 1 and 3 which cannot be moved in the horizontal plane. This scheme 

may be used also when both plates are made of the same material. This 
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scheme serves the investigation of dry and boundary friction of polymers 
in order to study the behavior of the boundary layers of polymers at a 
solid surface. Scheme 6 may be used in tests with higher prassures. In 
this case, the immovable plates 3 have hcles, into which the rods 1 and 4 
of the tested materia] are placed, with the surface of the emerging part 
of the rods being pressed to the surface of the free plate 2. The contact 
is loaded by the piston which is adjusted upon the guide poles 4 by means 
of sorew 19 which is turned by hand at the lever 18. The magnitude of the 
horizontal force whose maximum is equal to the frictional force F at the 
moment the sampies begin to slide, is measured with the help of the de~ 
formation of the dynamometric ring 7. A TOB 14 (POB14) oscilloscope and 
a [Blt (GBIII) galvanometer are used as measuring instruments. The 
friction coefficient (») is calculated from the equation * = F/2N. A 
second method is based upon wedging in by a cone which is placed in 4 
conical opening. The device concerned (Fig. 3) was developed by V. P. 
Lazarev; it consists of an exchangeable conical metal sample 8 upon pole 2; 
the sample was placed into 4 conical opening of the massive thick-walled 
socket 9 which consists of an organic glass and is fixed to the base 
plate. Fig. 3 shows the annular sample 10 which is loaded by & vertical 
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force. The cone is fastened in the socket by a Teflon bearing (11). 
Axial pressure upon the conetis exerted by the lever 4 and transferred to 
the pole over the ball~and-socket support 3. In the investigation of the 
frictional properties during turning of the loaded sample in the socket, 
a special removable head 1, mounted co-axially’ with the socket upon the 
ball-bearing, is used. The arrangement is turned by the lever 5. 

There are 4 figures. , 


ASSOCIATION: Institut fizicheskoy khimii AN SSSR, Moskva (Institute of 
Physical Chemistry, AS USSR, Moscow) 


SUBMITTED: January 19, 1960 
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B101/B208 
AUTHORS: Deryaginy B. Ves Churakov, V. V., and Vlasenko, G. Ya- 
TITLE: Flow ultramicroscope with automatic count of aerosol 
particles! 
PERIODICAL: Kolloidnyy zhurnal, v- 23, no. 2; 1961, 234-237 


TEXT; The dust content of air is measured with a flow microscope by visual 
observation of the dust particles flashing uP in the light. The visual 
observation is, however, tiresome. The present paper therefore describes d 
an automatic counting device. Fig. 2 presents the scheme of this apparatus 
which uses a BAK (VDK) ultramicroscope- The aerosol is sucked into ae 
cuvette (1), and passes through the illuminated zone (2). The light scat- 
tered by the aerosol particles is focused by objective (3) to the cathode 

(4) of an G3Y-19 (FEU-19) photomultiplier which is at a distance of 500 mn. 

In front of the photomultiplier there is a rotary diaphragm (5) with 

apertures of 0.5) 1655 TDs and 30 mm diameter for adapting the light 
intensity to the aerosol concentration. If the apparatus is remote-control- 
led, (5) may be mounted on a BA-404A (BD-404A) selsyn motor (6) which is 
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driven by selsym motor (T). aA T5-™ and 10-v lamp of the type K-21 Qi, in 
Fig- 2) was used as light source: The optical discriminator (8) with 

5 apertures containing neutral gray glass filters of aifferent densities 

was used for subdivision of the particle size- (8) is fastened on the axis 
of a CU3(SChZ) telephone relay (9)- The latter operates when the contact 
is closed on disk 10). Simultaneously, the two-way cock (11) on the axis 
of (10) is opened or closed. (10) and (11) are driven py electric motor 
(14) (15-20 w)» The other end of the motor shaft drives air pump (15) which 
produces 4 partial vacuum of 20-30 mm Hg. When (11) is open, the aerosol 

ig sucked in. When (11) is closed, (15) is connected with (1) via capillary 
(12) and U tube (13), the change of the liquid level in (13) being equal to 
the aerosol volume sucked through (1). The voltage of the photomultiplier 
is increased by pulse amplifier (16) and conveyed to mechanical counter (17) 
In order to be independent of voltage fluctuations in power supply, the 
photomultiplier is fea by [E-300 (GB-300) patteries. The aerosol concentra- 
tion is calculated from the following equation: N= na/V (1 = number of 
particles in 4 em?, n = number of particles obtained by the counter. 

yo= volume (cm>) of aerosol sucked through the cuvette, & = constant for 

the corresponding aperture of she rotary diaphragm) - This device allows to 
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measure aerosol concentrations between 10-10! particles per cm? without dilw 
tion. It records particles of a diameter from 1075 to 20-1074 om approxi- 
mately. Determination of aerosol concentration and division into five frac- 
tions according to particle size takes 7-12 min. . Mikirov and 

A. G. Laktionov are Mentioned. There are 3 figures, 1 table, and 6 refer- 
ences: 5 Soviet-bloec and 1 non-Soviet-bloc. The reference to English- 
languege publication readsags follows: F. ?. Gucker, C. T. O'Konski, J. Amer. 
Chem. Soc., 69, 2422, 1947. 


ASSOCIAYION: Institut fizicheskoy khimii AN SSSR, Laboratoriya 
Soverkhnostnykh yavleniy (Institute of Physical Chemistry of 
the AS USSR, Laboratory of Surface Phenomena) 


SUBLIT? SD; April 28, 1960 
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Concerning priority in the development of the theory of 
diffusiophoresis and thermophoresis of small aerosol particles. 
Koll.zhur. 23 no.4:505-507 Jl-Ag '61. (MIRA 14:8) 


1. Institut fizicheskoy khimii AN SSSR, Moskva. 
(Aerosols) 
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Disjoining pressure of electrolyte solutions on polarized 
mercury, Koll.zhur, 23 no.5:535~-543 S-O '61. (MIRA 14:9) 


1. Institut fizicheskoy khimii AN SSR i Laboratoriya pover- 
khnostnykh yavleniy, Moskva. 
(Electrolyte solutions) (Films (Chemistry) ) 
(Eléctrocapillary phenomena) 
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AUTHORS : Duxhin, 5. S. and Deryagin, 3. V. (tioscow) 
TITLE: <inetics of mineral particle attachment to bubbles in 


flotation IV. Retardation bi surface-active substances and 
. distribution on the bubble 


PERIODICAL: Zhurnal fizichesxoy khimii, v. 35, no. 6, 1961, 1246 - 1257 Lg 
é . / 
-TEXT: When determining the surface mobility of bubbles and the distribu- va 
tion of flotation agents the retardation by the ionogenic adsorption leyer 
of a surface-active substance has to be taken into account. Moreover, the 
retardation is important for calculating the Dorn effect and the bubble 
electrophoresis, for the determination of low concentrations,. and after 
corresponding modification for Hg drops and polarography. According’ to 
¥. G. Levich (Fiziko-khimicheskaya Ss eh ea (Physicochemical hydro- 
dynamics), Izd-vo AN SSSR, KH. 1952) v° = u,(1-a?/r ) cos 0, 
z é 
v6o) = u, (1407/27) sin @ (1) holds for bubbles without surface-active 
Vp! : ! 
substances in all iiguids. For the tangential stress 7 mae = 0. (2) 


Ty ree 
cara 1/8 


é 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022 


s/076/61/035/006/005/01 a 
Kinetics of mineral... B110/B220 


the following equation holds: V{r,0) = Ha (3), wherein 7 = devia- 
tion from the velocity of the ideal liquid. The following condition is 


assumed: aoa cae | (7). The tangential stress (2) is in equilibriun 


av lao 
substances: a =~ my (8). (1), (2), and (8) result in: 
Ovi ao 6. 3 v 
9 Bod seen orate ad a Or 
ar jrsa  aarwoe t2* gq 948 9 (9). 


£ vp(2,0) = vio)(a,@) + vglard)s 


with the gradient of the surface tension in the presence of surface~active vi 


: 1 3 up [3 \h ee) ey (ean ede ae 
2%» a 0) = = Bi sin§ - - 3 r) (=r) (1 + WeDo \ [1—cos9—ay""" (13) 4 


obtained. ro Ses 074 ct (14) 
assumed to be a Ssnaetion for low surface activity, 


(15) for high surface activity. 
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aq « ; Bs 1 3 RT coa 
0) = 5-ugsin9 4- —— === | 5 -+$ — = Je (0)}. 
Y (a, 9) 2 uenint sin i Vix ale wo (0) 4 nV3x Pe J: (0) (25) 
holds for the velocity distribution, in the integrals: Eqs. aos 
1-080 ae Z 
' iw= { aeaih de 
p Beets (25a) 
iia Veet) as 4272) 
i (2—-2)*(1—cos 02)" \S— 


being calculated numerically (Figs. 1 and 2). The second component of 

(13) is the correction of the velocity distribution due to the existence 

of an adsorbed substance on the bubble surface. Figs. 1 and 2 show the f 
steep rise of the retardation effect with increasing @, i. e., on approach- 
ing the rear of the bubble. It has to be studied, whether the equations oa 
hold for this zone. “ith a velocity distribution according to Ea. (13) 

the retardation effect is low in: Eq. 


2RTY, 
Ka oOo 5 a4. 27) 
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‘where K = relative decrease of velocity due to the retardation effected 
by the reagents in the rear zone, where v'(a,@)vu sind. The concentrations 
satisfying (27) have but a slight influence on th? position of the shedding, 
which is determined by vg(asejvu sine (28). Their velocity distribution 


is nearly that of an ideal ligquic circulating around a solid sphere and 
the surfactants have practically no influence on the hydrodynamic, proper- 
ties of the bubble. The influence of the reagents on the point of, shedding 
begins at "critical" concentrations satisfying K(o,)1 (29).. Rétardation 
2 
outside the rear zone is dighk» as long as K(o,)<<Re" (30). (13) and 
(28) do not hold for Q)0.. For 9.0, and somewhat lower @ values (13) does 
not hold, since (7) is not satisfied. (28) holds the petter, the nearer 
gan. If (30) is satisfied, (28) holds. The part of the bubble surface, 
where intense retardation at 820, changes into a slight one at Q£0,-A0, 
, 

is situated above the zone of shedding. For! 0, near % satisfying condi- 
tion (30): Ae<9,- For concentrations satisfying (30) 9, and the narro¥ 


transition range (AG==0,) may be indicated approximately and the 


nana Alo ; 
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retardation May be narlected in the main zone of the bubble (840, 19). 
With increasing concentrations the shedding is moved to the ecuator, the 
transition zone expands and she zone of low tension disappears, Por 

- , ve “5 % 3. - 
Danton! cm/sec, C/c 03% 10 ? om (according to (14)) and 8,1074 cm the 


concentration effecting the shift of the shedding line is 5*1074gmo1e/1 
according to (29), which corresponds to the concentrations of xanthogenate 
used in industrial flotation. Since these correspond to (14), they have 
no retardation effect on the bubble surface, In the zOne Qu0, J, (0) grows 


more rapidly than J,(@). The comparison of the components of, (25) is 
only of use, if 9<0,.,», where P15 = position of the shedding lines in pure 7 
liguid. The "critical" concentration, where a shift of the shedding lines VY 
: : * mot 
begins, is: : : 
Qanus ‘sin’ Q,, 


~—— 0 31). 
Cup (2vD)'2RT J3(815) . ( ) . 


With Ces the shedding lines are Shifted to the zone 0945" Since in 
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this case the first component of (25) is larger than the second, 
aan Jx(;)_— 9g (32a) 


; sint Q, (2vD)'s RT eo 
holds which after transformation has the form 


Ja(0s) 70 p Sup _ 

FeQyp) 81001 ~ eo” 33) - ea 
The bubble surface consists of: (A) shedding zone, (B) zone of transition, 
and (C) zone of slight.retardation. Since (25) applies only for (C), it 
has to be defined more exactly: If (7) holésthe retardation in (C) may 
be described by comparing the third and first components of (13) andé 438), 
Ta ease (14) it is £,(@)=J, (0)/sin? Q, in case (15) f,(0)=J,( (0)/sin® fo) 


(Figs. 1 and 2). he aifference between the two eae to 4 powers of 
ten, e. g. for (14): Cy y= 107 dgmole/1, for (15): ¢, 31077gmole/1. In 


kp 
(14) the shedding ling is shifted from the rear to the equator at concen- 
trations from Cie to iRe Cry? i. e. for an increase in concentration by 1 


+ 
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power of ten. In (15) the increase in concentration must pe 4 powers of 
ten. Since for @ = 90-170° f,(@) decreases more rapidly than £,(@)s with 


decreasing @ the zone 0<@, is less retardated in (15). For 0<@<90° £,() 


decreases slowly. Thus, the shift of the shedding line to the equator 
effects an intensive retardation also in the case of (15). For (14) the 
retardation process can be described quantitatively y(25) merely in the 
zone of slight retardation. Moreover, the vortex shedding from the rear 
zone has to be taken into account. So the velocity distribution on circu- 
lation around a sphere (Reynolds number = 157,000) is potential for 
0<9¢50°, but quite differing for @>60°. In the range of the Reynolds 
number of 5*102-102 the resistance of a solid sphere does not alter, which 
indicates inalterability of the shedding lines (9=81°, when Re=109), since 
the resistance is determined by the shedding. If (7) is satisfied (13) 
and (25) hold at the most for e450°, if the shedding lines at 91359 are 
rather distant from the equator. If the shedding zone is small, the zone — 
of the angles is large, where the velocity distribution differs but 
slightly from (1). There are 2 figures and 7 Soviet-bloc references. 
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AUTHORS: Bakanov, S. P., and Deryagin, B. V., Corresponding Member of 
the AS USSR Seay Fm 

TITLE: State of a gas moving in the neighborhood of a solid surface 

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 1, 1961, 71 - 74 


TEXT: For the purpose of investigating an even gas flow, bounded on one 
side by a wall, the authors apply methods developed by E. P. Gross et al. 
(Ann. of Phys. (USA), 1, 141 (1957); Phys. of Fluids, 1, 215 (1958). For 
reasons of simplicity, diffuse reflection from the wall is assumed as gas- 
kinetic boundary condition. The distribution function of the gas molecules 
in the boundary layer satisfies the Boltzmann equation, and is found as 


follows: f = fifi + Oz, x)} (1). @-« (m/axn) 1/27, V stands for the 


velocity of a molecule, m for its mass; T is the absolute temperature, x re 
the perpendicular distance of the molecule from the wall. 

{= n(m/2T«t) >/2exn(-22). The correction bd in the steady state is found 
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by solving the equation c I/dx = iQ) (2) where 1® is the collision + 


integral. The gas outside the boundary layer displays a Chapman-Enskog 
distribution which can be put down as follows: 


f = fata + nv a, /«t - db nv vq, /2ktndx). q, stands here for the center- 


1 
of-mass velocity of the gas, n for the number of molecules per unit volume, 
b, for a constant that depends on the interaction of gas molecules. As 


regards solid spheres the following applies: b, = S/TaXn/2er)'/?. Two 


suitable distribution functions are introducec for f: a 
f(¥,x) = f° (¥,x) + £°(%,x) for vi« O and vO respectively; f = 0 


for v.40, and vice versa. By introducing the denotation 
u, (x) = (n/axn)'/?q, (x), 1 = 2fira and transition to dimensionless velocities 


the author obtains as boundary condition: 
A 
- + 
@r(2,a) = 20,0 (a) - ree 54a), O'B0) = 0 (3) 
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Pep eet 


and the solution of (2) with one boundary conditions (3) is guvsequentiy 

found.in. the form O« (3,x) « a “(x)e, +a, ile, c ) (3) is satisfied on the 

condition -that an (0) 2 0, a*(0) = 0, ne) = au, (4), a,(a) = -1du,(a)/ Ke 
_ Thus OD can be expressed by - 


: 

¢ 
i 
ace 
3 
.¥ 
4 ‘ 
t da 
ut 
wi 
i 


i++ signe, 41— signe, 
© = 0: a 47 - x 


( Hay 


3 
+ - + » 
re) e+ (25% poet cs) cesigncy. (5) 


‘ and, since 3(0) is a linear operator the following applies 


ss bee <3 
J(®) 2 me J.(¢x) + cael (x63) + 


+ 
a- 


? ‘ ' 


420%. 7 (cy sign cy) +p + J (cats Sign Cx)” (7) Ne ae 
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iIn addition, . es 
‘ ‘ 2 “s + - 
d Van a, +4, 29 9% . 
A (acetat}) = ga 
d({ VR > as —% a, +4, a, — a, 1 ®) 
alae et jg tt te le 
em where ; ; 
— <y mg : . 3 -_ 
he= \ cy signe, J (cy signe.) ev“de, -  I_== \ Cz Sign Cid (Cyt) e~* de, 
—00 tows s oO : 
: . @) | 
s > ° : 5 me 
I, = \ Cxlr (extz)e de, Lge \ Cx; sign ¢,J (Cx¢e sign Cx) ede. 
“—0 i —o 


; +. + 7 . : 
is obtained for the determination of a(x) and a, (x). Further similar 


expressions are vanishing. If the kind of molecule interaction is given, 
integrals (9) can te computed. For solid spheres the-author obtains: 
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a; = ee er | 
al @2p-t+fes-4), - “an. 
ay = 1 (ay (e-** 1), ay = I$ (d)(—fe—1) 


eo 
g(s)= + ( ufdd= ona +a;)+ (ar-az), (18) 
: co 

° . 

‘ 1. i 
is obtained for the velocity profile of: the gas near the wall, where 
- 4 oe ra . 
van (8k7/Tfm) [2 Substituting (17) into (18) finally restlts in 
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atm aR G2 Ea ABew) a (LE Dew]= 4) 
= 2% @[Va(sF—22)+ APevaei + Be] 


tie — aap] gy 
Pals) = — 2 N.3e ox ak + yaaa” |: . me : : : , % | 2 


‘is obtained for the pulse components. The denotas tons asa: in these i 

equations are as follows: A sai 43,3; Bo -« fT, 4B, 3; C = 2(%+ B Hs a 

beret now A, = (I, - PHIM = THe) Beat: Lit, A174) : 

“ (1, - FFL, alr -¥/e)s 3, = (1, - Sift, A Tay ie: 

A; Att Att 47/4); By = fA Age : 
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§/020/61/139/001/009/018 
State of a gas moving in the... B104/B231 


There are 4 references: 1 Soviet-bloc and 3 rnon-Soviet-bloc. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute 
of Physical Chemistry, Academy of Sciences USSR) 
SUBMITTED: March 25, 1961 
y | 
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c DERYAGIN, B.V.; BAKANOV, S.P. 


Theory of gas sliding along a solid surface under the effect of 
temperature drop. Dokl. AN SSSR ll no.2:384-386 N "él. 
(MIRA 14:11) 
1. Chlen-korrespondent AN SSSR (for Deryagin). 
(Cas flow) 
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DERYAGIN, Boris V. 

"The role of electric double layer in th: phenomena of adhesion of 
solid bodies" 
Reports to be submitted for the Gordon Research Conferences, Section on 


Adhesion, 27-31 Aug 1962, New Hampton, N. H. 


Institute of Physical Chemistry, Academy of Sciences USSR 
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DERYAGIN, Boris Vladimirovichs BEKANOV, S. P. 

"Present stute of the theory of thermophores and diff 

of aerosol particlest . eis 
To be presented at the First National Conference on Aerosols - 
Liblice, Czechoslovakia, 8-13 Oct 1962. 


Inst. of Physical Chemistry, Acad. of Sci. USSR, Moscow ( 
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fe 8/662/63/060/002/007/'020 


B144/Bi86 : 
AUTHORS 5 VYoropayeva, %. H., Dexyagin, B®. ¥-, and Xabanov, Be 8. 
. rigs hi, dni eae 
TITLE: . Determination of the points of sero chargao by the anthed of 


crossed polarized mefallia threada 


PERIODICAL: Akademiya aauk SSSR. Izvestiya. Otdeleniye khinichertkh 
. nauk, no. 2, 1964, 257 - 263 
TEXT: A new direot sethed is described for determining the points of sere 
charge in metals by measuring the force barriers preventing tha contact. of 
two polarized metal threads in an electrolytc. ‘Iwo threads of Pt, Au, or 
———~Fe, 200 ~ 300, in diameter, wexe mounted orthogonally ina veseel in suoh 
a way that they could be brought inte contacs with the aid of a d-a mater. 
The vessel wes partly filled with an electrolyte (KCl, MgSO 4, #80}. ho 


-metal threads could be polarized separately ta any given potential by too Pt / 
electrodes. The potentis! was measured using calowel with KC] solutions, H 
and Hg-He.50, with MgSO , and H,50, solutions eb reference elestredas. Fhe 


potential difference af 0.01 v between the tro threads was nullified at the 
ee contact and the two threads were separated agoin automatioealag. 
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¢/062753/000/902/n07/o20 
Determination of the points... B144/3186 ; 


The angie of rotation was measured with a photorelay. The value of the 
foree barrier was recorded on an slectronic potentioneter at the momant-wf | 
contact. The points of zero charge correapond to the minimum or zeev 
values of this force barrier, ap is shown by measarenents at different 
potentiels. The force barrie determined for P& throada in KGi eolution 
showed a distinct minimum at 0.20 + 0.01 ¥ in 0.001 KCl, which bacame 
flatter in 0.01 KCl and dissppsaved completely in G,! R KCl. The electro~ 
lytes used with gold threads were 107) HB KCl and 3-1074 N La{HO,)s6 ta 


‘both cases the minimum was phservan at 0.05 ¥v. For Ta thrends, the minimap 
of the fores barrier in 10°* H NaOH (Pe is passive) wag at G.34 v5 4m 


pees 
39407? mand 10°° WHOL (Fe ds active} at -0.4 v. Phere are 9 figures and 
4 table. 


ASSOCIATLONs Institut fizicheskoy khiaii Aksdemii nevk SBSR (Institute of 
Physical Chemistry of the Academy of Soiences 1352} 


Sng! 


SUBMITTED: May 14, 1962 
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Poe eh oe re gCea/ 02/005 
othe eet 
AUTHOR: Deryagin, BY. Corre: ponding Mesber (S.. & _osiation) 
TITLE: The electromagnetic nature Oo. melecular terres 


PERIODICAL: Priroda, no. 4, 1962, 17-26 


DEAT: The author, together with I.¥. Abrikosova, “© sod the mo- 
lecular attraction between solid bodies in the Laboratoriv.s rxhnostnykh 
yavleniy (Laboratory of Surface Phenomena) of the Institut waKoy khi- 
mii AN SSSR (Institute of Physical Chemistry of the AS USUK;. 23, Leyb 
helped greatly in developing the measuring technique. The meads.rcnunts were 


made for quartz - quartz, thallium halide - thallium halide, ane chrome - 
quartz on a special instrument whose opsration {ts descrited and illustrated. 
he molecular attraction was found from the magnitude of current required 
to counteract it. The results of the measurements are given. The fact that 
the measurements coincide with the calculations of Ye.M. Lifshits, baned on 


the spectral properties of the molecules, confirms the theoretical work of f 
London and Kazimir as well as the electroma,netic nature of molecular at- a 

ea 
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fOF ft fi cG/004/062/005 
The electromagnetic nature ... - PUTO Pia aS 


traction. There are § figures. 


ASSOCTATION: aN SSSR 
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DERYAGIN, B.V.3 SAMYGIN, V.D. 
One of the reasons of slime particles! inability to float. 
Sbor. nauch. trud. Gintsvetmeta no.19:240-254 '62, 
(MIRA 16:7) 
(Flotation) 
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5 /170/62/005/005/'010/015 
B104/3102 


AUTEORS : Deryegin, B. V., Zakhevayeva, N. N., Andreyev, S. VY. 
TIitLs: [re laminar flow of high-moleculer lixuids and their solu- 
tions 


PERIODICAL: Inzhenerno-fizicneskiy zhurnal, v. 5, no. 5, 1962, 92 - 95 


T2X9: This is a survey of the authors’ papers on 4 metnod for investiga- 
ting thin films cof lijyuités flowing on a solid and for studying tneir 
proverties, Gevised in the laboratoriya povurkhnnostnysxh yavleniy Irkh 

AN 5582 (Laboratory of Surface Effects IPKh aS USSR), (cf. eg. Deryagin 
et al. DAN SSSH, 4, 101, 1955). There are 2 figures. 


=? 


ASSOCIATION: Institut fisicheskoy khimii AN SSSi, Noscow (Institute 
of Physical Chemistry AS USSR, Moscow) 


SUBMITTED: August 7, 7961 
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4Y, S302 S 920/62/144/003/ 012/030 
3102/3108 
AUTUORS ¢ peryagins RB. Ves Corresponding Member AS USSR, and BakanoV, oeP- 
—— a 
QLILes sneory of thernomolecuiar pressure drop and of Shermo-ostiosis 


of gases in wide capillaries 


BERIODICAL: | Aadenlya nauk. SSSR. Doklady; V- 44é, no. J» 1962, 535-557 
PAD 3 within the framework of the thermodynamics ot irreversitle prozesses 
the authors study the possible causes of whe inconsistency of the theory or 
nernonechanical effects Qiaxwally Phil. Trens- Roy. SOCes 479. De 1,231, 
18793 Epstein, Zs. PhySes 54, 539) 1929) ang the experimental sesults- 
“he Poiseuille [as current through 4 cylindrical tube is considered, 
agsuning that the main part of heat is transferred aot in the layer r2ar 
the vali but in sne bulk of the gas. This assumpevion is pased on results of 
eariicr studies (DAN, 441, NOw 2 1961). Tae system considered consists 
of two vessels connected by & wide tube with the differences Sp and 5ST 
between its ends. ‘The flows of mass and heat are then 
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5 /020/62/144/003/0% 2/050 
B102/B108 
pheory of shermonolecular pressure ses : 
THe ¥ : pa is a | 
ag 
AD Ly = 
ee ee 


we Ue = =a wa - Gia 
+ n a p/ + 1o/ty | P 7 e 1y the lo 7 0 eat at const2 


° 7 a f. food oF: 4 D 
2) qunr Oy and QV 2 (i/%) ere r 
nieh can be set equal +o (3/ i ES ache 26 peer es 
ear e: the s is incompressible and + aa ae ee 
. ro Sos : 2 
ee a cna the dynamic viscosity © ne € 
ic talls. % denotes the ay : 


} (0218-66) 
. a id pret erad Dy k = 
the wall 15 I. | kvar’s 
the layer near th Q 


, 
+3 


Dosh: 
ray 
is) 

$ MW 

w ct a 

hy be © 


et 
KR 
. 
Vv 
H 
id 
3 


so that che total he t transferred in the cas 15 As Tv = i s2v0r ered we 
» fol 
al z 
ai a So 
rf : 


is l,j (-nr'/ev) grad p, so that 
he flow of mass 15 “5 Pe 
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8/020/62/144/003/012/030 


fneory of thermozolecular pressure ..,. B102/3108 
Ap 12.2%» 4 oR ie 
ap * 3 SNe ree (9) 


rou Duar 


is the :olecular weight and R the gas constan:. 


experimental results. There is 1 figure. 


SUBNIG@ED: February 28, 1962 
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aod This formule describes 
the sought thermsonolecular effect in wide capillaries. 
gependence of 4 2s taken into account, this relation agrees with 


% Fizicheskoy khimii Akademii nauk SSSR (Institute of 
1 Shenistry of the Academy of Sciences, USSR) 


CIA-RDP86-00513R00031022 


If the texperature 
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DERYAGIN, B.V.; MARTYNOV, G.A. 


arty en acing 


Wedging pressure of a gas film. Dokl.AN SSSR 144 no.4:825— 
828 ile '62, (MIRA 1535) 


1, Inatitut fisicheskoy khimii AN SSSR. 2. Chlen-korrespondent 


AN SSSR (for Deryagin). 
(Filas (Chemistry) ) (Gases) 
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5/020/62/147/001/019/022 


27 YOO : B101/B144 

AUTHORS : Deryagin, B- Vey Corresponding Member AS USSR, Bakanov, S- P- 
See eee 

TITLE: Theory of the thermophoresis of large solid aerosol particles 


PERIODICAL: Akademiya nauk SSSR. Doklady, ve 147, noe Vy 1962, 149 - 142 


TEXT: On the basis of the thermodynamics of irreversible processes, the | 
rate of thermophoreeis of an aerosol particle je atudied for the cage : 
Rwp>A where 2 is the particle radius, A is the mean free path of the gas 
molecules flowing around the particle under isothermal conditions. The 
material flow is Iy\) = (0/7) Q|nAt/AP from which v = (a:,/T)AT/OP is 
obtained. Ta calculate Q\p it is assumed that a spherical particle is 


flown around by the gas at small Reynolds numbers. According to Chapman~ 
Enskog, and allowing for the Navier-Stokes relations, the following 


‘expression is obtained: Q# (3/2) (q/e)ap/at where | pant (9/2) N2/8 R2 ) (w-) 
= (arp) holds for the surface of the sphere. a is the gas velocity at 
infinity, rp is the unit vector in the direction to hy @ ~(aer)/2x, + x5) 
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8/020/62/147/001/01 9/022 
Theory of the thermophoresis... B101/B144 


holds for the temperature distribution within the sphere. Outside the 
sphere T= ~(&) (2x, + x;) where x; is the thermal conductivity of the 


sphere, He that of the gas. If wpm then according to P. Epstein 
(Zs. Phys., 54, 537 (1329)) Qin = -Q/20)dp/dz from which it follows that oP 
v= *(2/2eT)dT/az. If x; is of the same order of magnitude as x,» the ", 


velocity of thermophore3is ig expressed by . 
Yn =[@x, + 0.5%. )/ (2, + #5 )/] (Q/0 T)dT/dz. The experimental data are 


better expressed by this equation than by that of P. Epstein. It also 
explains the experimentally observed dependence of eVn/ 1} on the nature of 
NY 


the gas. There ig 1 figure. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences UssR) 


SUBMITTED ; July 20, 1362 
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42707 
s/020/62/141/002/017/021 
C B1i01/B186 ty 
ie lust / / 
AUTHORS: Deryagin, 3. V.,—Corresponding Member AS USSR, Fedyakin, N. K. 
TITLE: Speciel properties and viscosity of liquids condensed in 


capillaries 
PERIODICAL: Akademiya nauk SSSR. - Doxlady, v+» 147, no. 2, 1962, 403-406 


ExT: In a paper by the second author (Koll. zhurn., 24, 497 (1962)) it 
was reported that the water column in sealed capillaries gradually 
snortened and that & second water column formed having different properties 
from those of the original water. Such water columns with special 
properties can also be prepared in open capillaries if the relative 
humidity exceeds 939, Here the viscosity of such secondary liquid columns 
wag measured. For this purpese, 4 difference of pressure Was generated 

at the ends of the capillary tube, the movement of the column was observed 
through a microscope at constant temperature, the velocity was determined 
as a function of the pressure difference, and the viscosity was then 
calculated by Poiseuille's equation. The experiments were made with ~ 1 mm 
long columns of water, acetone, or methanol in capillaries of ~ 1p radius. 
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$/020/62/147/002/017/021 
Special properties and viscosity... B101/B186 


It was foung that after repeated movements of the column its velocity 
increased, i.e., the viscosi ty of the liquid decreased; after three or four 
Movements it approached the normal value. The faster the movement of tie 
liquid column the faster the viscosity dropped. Ag long as the normal 
value is not Teacned, the initial &nomalous viscosity value night be 


tube of 1.06, radius was 12.5 in the first movement and 1.2 in the second, 
For acetone, i 0.52; No = 0.34 (capillary Tadius 1.4 p)e For nethanol, 


the viscosity did not change, but @ limit shear stress Was founa which 

di sappeared 48 soon ag the column had Moved about 1 am. Conclusions: In 
flass Capillaries at equal temperature, two modifications of Water can 
@xist which differ in viscosity, thermal expansion, saturated vapor 
pressure, etc. These mMocifications are due to thickenings of the liquid 


on the ¢lass surface. Densely packed molecular chains Connected by bonds 
are formed. The anomalous structure can be restored as long as the 
destruction of these H bonds by flowing doeg not exceed a Certain degree, 
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Special properties and viscosity 


8/020/62/147 /o02 /o1- 
Bi01/8186 /002/017/o21 


The Occurr ne Qq 
e e of li uids wl th anomalous structure ccount £ the t 
a 8 or 2 fac 


and 
There 


ASSOCIATION: Ins ti 
: tut fizichesko ii 
y -khimii Akad 
oe ademii nauk 
ysical Chemi atry of the Academy of Scleses nn 
SUBMITTED: June 2, 1962 : 
' 
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8/020/62/147/004/012/027 


B117/B186 
AUTHORS: ._Deryagin, B. V., Gorresponding Member AS USSR, Talayev, M. Vo, 
Yakhavayeva, N. N. 
| TITLE: Experinental study on the filtration of rarefied air through 


porous media in the Knudsen and transition regions of pressure 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 147, no. 4, 1962, 819-821 


TEXT: The filtration of rarefied air ina special unit was studied to 

confirm the assumption that the gas consumption, as a function of pressure. -; 
and concentration, must have a minimum. Substances such as pressed we, 
cotton, glass filters, cardboard etc. with a porosity coefficient 

5 = 0.4-0.9 placed in a cylindrical bulb, were used as filters. After a 


-2 : ; 
vacuum of 10 mm Hg was reached, evacuation Was continued to 


1079-1074 mm He by a steady air flow through the filter. The gas 
consumption and pressure were measured. Using very porous substances 

(& = 0.8-0.9) and a pressure at which the free path of molecules is of 
the same order of magnitude as the diameter of pores, the gas consumption 
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Experimental study on the... - B117/B186 

i 
as 4 function of pressure snowed a minimum that corresponds to she pseudo- 
molecular flow conditions. Ir, the region of molecular flow, the eas 
consumption becomes independent of the mean pressure. iith less porous 
substances (6 <0.7), the direction suddenly Changes from the hori zontal 
into a rising curve wrich corresponds to the viscous flow. “ith very porous 
substances (620.8) a transition region exists. The curve bends Sharply 
toward the pseudo-molecular flow, After reaching a minimum it again rises 
linesrly and corresponds to a viscous flow. There are 3 figures, 


ASSOCIATION: Institut fizichesgkoy khimii Akademii nauk SSSR (Institute 
of Physical Chemistry of the Academy of Sciences USSR) 


SUBMITTED: July 19, 1962 
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S/020/62/146/006/013/016 
86 


B107/B1 
AUTHORS: Deryagin, B. Y., Corresponding Member AS USSR, Toporov, Yu. P, 
TITLE: Applicability of a two-term law of friction to the frictional 


properties of polymers 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 146, no. 6, 1962, 1356-1359 


TEXT: The dependence of the specific force of friction on the specific 
pressure was examined for the following pairs of materials: WX -15 (ShKh-15) 
- Teflon (Figs. 1 and 2), steel - polyethylene (Fig. 1), steel - polyamide 
(Fig. 1), steel ~ tread rubber (Fig. 3), and steel — uncompounded rubber 
(Fig. 4). The device and the method adopted for this Purpose, as previous-~ 
ly described in detail (3B. V. Jeryagin, Yu. P, Topsrov, Koll. zhurn., v.23, 
118 (1961)), made it possible to apply specific pressures of up to 


1000 ke/em’. The purpose of this work was to find out whether Deryagin's 
formula (Zs. f. Phys., v. 88, 661 (1934)) is valid also for the pairs of 
materials mentioned above: F = PN + vps, where F is the external force of 
friction; N is the perpendicular loads is the true coefficient of fric- 
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Applicability of a two-term... B107/B186 


tion; S is the true contact srea; and p is the specific molecular adhesion. ; 
The results (Figs. 1 - 4) leacé to the conclusion that the perpendicular load 
acts on the force of friction not only indirectly through the true contact 
area, as assumed by Terzaghi (K. Terzaghi, Erdbaumechanik, Wien, 1925) and. 
Bowden (F. P. Howden, D. Tabor, Friction and Lubrication of Solids, Oxford 
1954), but also directly according to Deryagin's two-term formula. The 


curvature of the graph for polyethylene (Fig. 1) is ascribed to the fact 
that a first effect of the increasing perpendicular load is to enlarge the 
true contact area. There are 4 figuresean’ i rever.ceuss 10 oviet, 3 


ro 


wy 
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ua sees 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences USSR) 


SUBMITTED: June 30, 1962 
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DERYAGIN, is.V. (Hoskva) 


Theory of depositi 


dey ng 4 viscuous liquid on a fiber or wire T 
from it, PMTP no.3:71-7¢ My-Je 163, (MIRA esa) 


1. Institut fizicheskoy khimii AN SSSR. 
(Hydrodynamics) 
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KUDRYAVTSEVA, N.M.; DERYAGIN, B.V.. 


Laboratory apparatus for measuring particle concentration and dis 
persion composition of hydrosols and olesols. Koll.zhur. 25 no.6: 
739-741 N-D '63. (MIRA 17:1) 


1. Institut fizicheskoy khimii AN SSSR, Moskva, 
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DERYAGIN, B.V.} ZAKHAVAYEVA, N.N. TALAYEV, MV, 


Determining the specific surface of povders and porous bodies, 
Vest.AN SSSR 33 no.2280-81 F '63, (MIRA 16:2) 
(Surface measurement) (Porous materials) 
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MARTYNOV, G.A.; DERYAGIN, B.V. 
RRRIORRAN RIA rag ee 
Elestrical double layer in fused anlts and concentrated electrolyte 
solutions, Dokl. AN SSSK 152 no.1:]140-142 S '63, (MIRA 16:9) 


1. Laboratoriya poverkhnostnykh yavleriy Instituta fizichestoy khimii 
AN SSSR, 2. Chlen-korrespondent AN SSSR (for Deryagin). 


(Fused salss—-Eleetrie properties) 
(Eleetrolyte solutions) 
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DERYAGIN, B.V.; AL'TSHULER, M.A. 
Wapensnice Beis ar enEneTS I 
On the capillary impregnation of spherical granules and diffusion 
extraction while in the stage of cepillary impregnation, Dokl. 
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Parfanovich, B. N. 


TITLE: Compressed air adhesion gauge 


SOURCE: Lakokrasochny*ye materialy* i ikh primenentye, no. 4, 1964, 62-64 


TOPIC TAGS: organic coating, film adhesion, powder deposit adhesion, organic film 
- adhesion, compressed air adhesion gauge, adhesion gauge design, adhesion gauge 


ABSTRACT: The report describes & compress2d air adhesion gauge based on the : 

principles of the May, Smith and Snow (Nature, 179, 494, 1957) method, designed by the 

: authors to measure adhesion of organic film and powder deposit coatings to solid surfaces. j 

_, The instrument consists of a high-pressure chamber (receiver, 0-150 atm) and a low- 
: pressure chamber (thick-walled barrel, inside diameter ~ 22.4 mm), separated Ly @ 

. guitable membrane. A cylindrical projectile is propelled by compressed air when the 

membrane is pierced and impacts on & disk of high-strength heat treated steel. The _ 

resultant inertia produces separation of an Org anic coating deposited on the projectile face 

(target has center aperture with diam. = 15 mun) or @ powder coating deposited on the 

- external surface of the target (solid disk). Described modifications allow tests in air, i 
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vacuum or any gas medium. Adhesion strength is determined as the minimal 
a projectile which results in separation of the coating. Orig. art. has; 2 ie 
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ACCESSIGN NR: APLO37162 


‘TITLE: Evaluation of the strength of ailhesion of spherical dielectria particles 
_ to metal surfaces 


;SourcE: Kolloidny*y zhurnal, v. 26, nos 3, 1964, 394-395 
¥ ‘5 
' ;TOPIC TAGS: dust removal, 10 micron particle size, awihesive force » witracentrifuge, 
| 'Glase dust adhesive force, adhesiometer, centrifugal force : 
ba 


ABSTRACT; The knowledge of such adhesive force is required for thoroughly removing ; 
dust from solid bodies. This is particwlarly important for particles of less than | 
/5-10 microns, since centrifugal force will not completely remove such size. The ‘ 
' relative adhesive number (ratio of removed particles +o initial adhesive number) is: 
thus a basic aihesion characteristic, Glass~-23 spheres acd polymer power, with a 
particle size less than 5-10 micron, were used as test material, and a UTs-P-A 
ultracentrifuge as equipment. The measuring equipment; and procedure are described. 
..The powder was placed on the rotor. It was shown that; no complete dust removal 


| ‘could be obtained at the acceleration maximum of 3x20°' & for glass, and much lower | 
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Thermophoresis of aerosol particles in ae flow by the 
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Effect of electromagnetic lag on the coagulating concentrations 
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. AUTHOR: Deryagin, Be Ve (corresponding member); Kurgin, Yue Se 
pe ne 
TITLE: The unsteady evaporation of a liquid drop covered with an adsorption layer 
SOURCE: AN gsSRe Doklady*» Ve 155, no. 3, 1964, 644-646 


TOPIC TAGS: monolayer, macroscopic fila, Liquid molecule, molecular diffusion, 
unsteady evaporation, drop evaporation, desorption, molecule transfer, 
adsorption equilibrium 


e 

ve ’ 
ABSTRACT: A previous error in the treatment of the unsteady evaporation of 8 
liquid drop through a monolaye* led to an erroneous. formula for the rate of non- 
steady evaporation (Be Ve Deryagin et al., DAN, 135, (1960) 1717), and encouraged 
this report on the mentioned evaporation. Discussed in this connection is the 
unsteady evaporation of a liquid drop with a radius 2 covered with monolayer of 
foreign matter and stationary in relation to 4m infinite gas medium. The 
assumption is made that the formation of an adsorption equilibrium is based on the 
formation of aa adsorptive vapor layer on the surface of the monolayer of foreign 
matter. It is believed that the effect o£ the monolayer oD evaporation may be the 
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ACCESSION NR: AP4025113 : : 
result of the concentration effectiveness of evaporation reduced by a magnitude 
proportional to the resulting flow of molecules through the monolayer. This 
interperetation is somewhat analogous to'Ohm's law. The proportionality factor 
can be treated as the resistance of the monolayer to evaporation, and the in- 

. complete "adhesion" of the vapor moleculés to the monolayer can be attributed to . 

' diffusion air resistance. Orig. art. has: 13 formulas. 
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